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WUDQVLHQW VLJQDO GHWHFWLRQ VRIWZDUH UDGLR DOVR UHTXLUH KLJKVSHHG KLJK SUHFLVLRQ KLJK UHDOWLPH GDWD
DFTXLVLWLRQDQGSURFHVVLQJ WHFKQRORJ\:LWK WKHGHYHORSPHQWRIGLJLWDO WHFKQRORJ\ WKH LQWHUQDOVWUXFWXUHRI
WKHGDWDDFTXLVLWLRQV\VWHPLVLQFUHDVLQJO\ODUJHDQGFRPSOH[LQRUGHUWREHDEOHWRFRPSOHWHDQGDFFXUDWHO\
FDSWXUHWKHFKDUDFWHULVWLFVLJQDORIDYDULHW\RIVLJQDORUIDLOXUHZHQHHGFRQGLWLRQPRQLWRULQJDQGUHTXLUHV
WKHPRQLWRULQJ V\VWHPZLWK DQ\ OHQJWK RI FRQWLQXRXV DFTXLVLWLRQ DQG VWRUDJH FDSDELOLWLHV'DWD DFTXLVLWLRQ
WHFKQRORJ\RIWKHPDLQVWUHDPLQFOXGHV3&,LQWHUIDFHEDVHGGDWDDFTXLVLWLRQFDUG$50'63PLFURSURFHVVRU
RUPLFURFRQWUROOHUEDVHG HPEHGGHG GDWD DFTXLVLWLRQ HTXLSPHQW )3*$EDVHG GDWD FROOHFWLRQ PHWKRGV 7KH
GDWDDFTXLVLWLRQFDUGLVKLJKFRVWWKHDFTXLVLWLRQVSHHGFRXOGIDVWHUWUDQVIHUWRWKHFRPSXWHUEXWUHTXLUHVD3&
DW WKH FROOHFWLRQ VLWH SRZHU DQG FRVW UHTXLUHPHQWV DUHYHU\ KLJK DQGYXOQHUDEOH WR WKH LQWHUIHUHQFH RI WKH
KLJKVSHHG HOHFWURQLF FLUFXLWV LQVLGH FRPSXWHU(PEHGGHG V\VWHPEDVHGGDWD DFTXLVLWLRQPHWKRGV DUHRIWHQ
UHTXLUH WKH SDUWLFLSDWLRQ RI WKH HPEHGGHG RSHUDWLQJ V\VWHP>@ VRPH RI WKHP HYHQ QHHG WKH HPEHGGHG
GDWDEDVHVRIWZDUH>@VWDELOLW\LQWKHORQJUXQQLQJLVQRWVDWLVILHGFRVWDQGSRZHUFRQVXPSWLRQPRUHWKDQWKH
PHWKRGXVLQJ)3*$&RPSDUH WR WKH0&8DQG'63ZRUNZKLFK QHHG WR UHO\RQ LWV VRIWZDUH UXQQLQJ DOO
FRQWURO ORJLF LQ )3*$ LV FRPSOHWHG E\ WKH VPDOOHU GHOD\ KDUGZDUH>@ 7KH FXUUHQW PDLQVWUHDP UHVHDUFK
GLUHFWLRQLVWUDQVSRUWWKHGDWDWRWKHFRPSXWHUWKURXJKWKH86%EXV>@RUGLUHFWO\VWRUHGLQWKHPHPRU\FDUG
WKLVPHWKRG FRVW DQG ORZSRZHU FRQVXPSWLRQ KLJK VWDELOLW\ EXW WKH WUDQVPLVVLRQ GLVWDQFH DQG UHDOWLPH LV
GLIILFXOWWRJXDUDQWHHDWWKHVDPHWLPH7KHPHWKRGZKLFK)3*$GLUHFWO\FRQWUROQHWZRUNFKLSDQGFROOHFWLRQ







RI WKH )3*$ PDLQ FKLS RQ WKH GHYHORSPHQW ERDUG WKH WKLFN DUURZ LQGLFDWHV D ODUJH DPRXQW RI GDWD
WUDQVPLVVLRQ IORZ WKH WKLQ DUURZ LQGLFDWHV WKH FRPSXWHU VHQGV FRPPDQG LQIRUPDWLRQ WR FRQWURO WKH
GHYHORSPHQW ERDUG :H GHVLJQ GDWD DFTXLVLWLRQ DQG FRQWURO PRGXOH 6'5$0 FRQWURO PRGXOH QHWZRUN
WUDQVPLVVLRQ FRQWURO PRGXOH LQ )3*$ WR FRPSOHWH WKH HQWLUH FRQWURO SURFHVV 6\VWHP ZRUN SURFHVV LV
GHVFULEHG DV IROORZV $QDORJ VLJQDO VHQG RXW E\ VHQVRU LV FRQYHUWHG LQWR GLJLWDO VLJQDO E\ $' FKLS RQ




WKH WZR VHQVRUV UHVSHFWLYHO\ FRUUHVSRQGLQJ WR WKH WZR ZULWH SRUWV DQG WZR UHDG SRUWV OHIW WR WKH QHWZRUN
FRQWUROPRGXOHWRIHWFKGDWD7KHQHWZRUNFRQWUROPRGXOHLVWKHPDVWHURIWKHZKROHV\VWHPPRGXOHLWFRQWURO
WKHGDWDSDWKUHPRYHWKHGDWDDFFRUGLQJWRWKHFRUUHVSRQGLQJGDWDSDFNHWIRUPDWWRDVVHPEOHGLQWRSDFNHWV
FRQWURO: VHQW SDFNHWV WR WKH VSHFLILHG SRUW RI VSHFLILHG ,3 DGGUHVV LQ WKH(WKHUQHW FRQWURO WKH RWKHU
PRGXOHV LQLWLDOL]DWLRQ FRQILJXUDWLRQ DQG UHVHW $QG DOVR UHFHLYH FRPSXWHU FRPPDQG GDWD DQG DVVRFLDWHG
RSHUDWLRQV

$NH\FRPSRQHQWRI WKLVGHVLJQ LV:QHWZRUNFRQWUROFKLS LW LQWHUQDO LQWHJUDWHG0(WKHUQHW
FRQWUROOHU 0$& DQG 7&3  ,3 KDUGZDUH SURWRFRO VWDFN DQG XVHUV FDQ XVH WKH  SRUW KLJKVSHHG GDWD
FRPPXQLFDWLRQV 7KH : FRPPXQLFDWLRQ GDWD PHPRU\ H[SDQVLRQ WR . E\WHV WKH 0&8 LQWHUIDFH
VXSSRUWVELWGDWDEXV7KURXJKGLUHFWDFFHVVRULQGLUHFWDFFHVVWKH:FDQHDVLO\GRFNZLWKWKHKRVW



















VHFRQG ORZHVW ELW VWRUH DGGUHVV DQG KLJK ELW VWRUH RSHUDWLQJ FRGH WKH FRQWURO PRGXOH WDNHQ RXW
FRQILJXUDWLRQGDWDIURPWKHFRQILJXUDWLRQUHJLVWHU WKHDGGUHVVSDUWDQGGDWDSDUWDUHVHQW WRWKHDGGUHVVDQG
GDWD OLQHVRI: WKHRSHUDWLRQFRGH LVXVHG WR LGHQWLI\ WKHFXUUHQWRSHUDWLRQV WREHFDUULHGRXWVXFKDV
UHDGDQGZULWHFRQWURO WR MXPS WRDQRWKHUFRQILJXUDWLRQPHPRU\DGGUHVVDQGVRRQ7KH ODVW FRQILJXUDWLRQ
GDWDLVVWDUWOLVWHQHUFRPPDQGDQGZULWHLQ62&.(7FRPPDQGUHJLVWHUWRVWDUWOLVWHQLQJPRGH$WWKLVWLPHLI
DFRQQHFWLRQ LV UHTXHVWHG WKH:ZLOODXWRPDWLFDOO\FUHDWH WKHFRQQHFWLRQ WR WKLV UHPRWHFRPSXWHUDQG
62&.(7VWDWHLVVHWWRFRQQHFWHGWKHQWKHQHWZRUNFRQWUROPRGXOHVWDWHMXPSLQWRDVWDQGE\VWD\FRQQHFWHG
VWDWH$WWKLVVWDWHWKHFRQWUROOHUOLVWHQVWRWKHVSHFLILHG62&.(7SRUWLQWHUUXSWVZKHQWKHLQWHUUXSWVLJQDOLV
KLJKTXHU\ WKH62&.(7 LQWHUUXSW UHJLVWHU LI LW LV UHDG LQWHUUXSW LWPHDQV WKHFRPSXWHU LV VHQWGDWD WR WKH
DFTXLVLWLRQ GHYLFH WKH FRPSXWHU LQ WKH GHVLJQ RI WKLV V\VWHP RQO\ VHQG FRPPDQG LQIRUPDWLRQ WR WKH
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DGGUHVV DQG UHDG DQG ZULWH SRLQWHU DQG WKHQ FRQWURO WKH GDWD DFTXLVLWLRQ FRQWUROOHU WR UHVHW WKH VDPSOLQJ
IUHTXHQF\8SRQFRPSOHWLRQRIGDWDUHVHWWKHVWDWHZLOOXQFRQGLWLRQDOJRWRVWDQGE\,IUHFHLYHG6WDUWWUDQVIHU




FRPPDQGRU7&3FRQQHFWLRQ LVEURNHQEHFDXVHRIDQXQH[SHFWHGDFFLGHQW WKH VWDWHRI WKHFRQWUROPRGXOH
ZLOOWUDQVLWLRQWRVWDUWOLVWHQ














6'5$0 FRQWUROOHU KDV D WRWDO RI WZR ZULWH SRUWV DQG WZR UHDG SRUWV HDFK SDLU RI UHDG DQG ZULWH SRUWV
FRUUHVSRQGLQJ WR KDOI WKH VWRUDJH FDSDFLW\ DQG FRUUHVSRQG WR WKH WZR VHQVRUV 7KH LQWHUQDO UHDG DQGZULWH
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
)LJ6LJQDOWDS,,ORJLFDQDO\]HUUHVXOWV
PLGGOHZHQHHGDV\QFKURQRXV),)2 WREXIIHULQJGDWD$QGEHFDXVH WKHUH LVRQO\RQH6'5$0FKLSVRZH
PDNHLWLQWRDVLPXODWHGIRXUSRUW6'5$0E\WLPHGLYLVLRQPXOWLSOH[LQJ$ERXWWKH),)2GHVLJQWKHNH\LV




LV DOVR DQRWKHU SUREOHP WKDW LV ZKHQ UHDG DQG ZULWH SRLQWHUV DUH HTXDO KRZ WR WDNH D IDVW DQG DFFXUDWH








7KH 6LJQDO WDS ,, ORJLF DQDO\]HU UHVXOWV LQ )LJXUH  ZKLFK LV WKH FDVH WKH QHWZRUN PRGXOH EHJLQ WR
FRQILJXUHNH\UHJLVWHUVRI:ZKHQ WKHHQVLJQDO LVKLJK WKHFKLSKDVEHHQUHVHWE\ WKHSUHYLRXVVWDWH
PDFKLQH PRGXOH WKHQ WKH FRQWURO PRGXOH LV UHDGLQJ DSSURSULDWH FRQILJXUDWLRQ LQIRUPDWLRQ IURP WKH
FRQILJXUDWLRQUHJLVWHUDQGDVVLJQHGLWWRWKHGDWDDQGDGGUHVVOLQHVRIWKH:7UDQVPLVVLRQTXDOLW\FDQEH
WHVWE\QHWZRUNGHEXJJLQJDQGVSHHGWHVWLQJVRIWZDUHDWFRPSXWHUHQGXQGHULGHDOFRQGLWLRQVWKHUDWHFDQXS
WR 0EV DW QRUPDO /$1 FRQGLWLRQ WKH GDWD UDWH XVXDOO\ VWDEOH DW DURXQG 0EV EDVLFDOO\ PHHW WKH
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